BAG 2017 


^/\JtjLjUii : 1 SJi^jii 


:^i^j)l\j SiiuiiVt “1 

<iljjl diljjj^Vl ajLoc. :diiuu£Vt 

j^' j' UJJ^' ^ c5^' Jijill jA : - 

^UjI jj^l jl ^jjj£Jl ^jA :*iu4Sj-4H 
. J^jJjull ^ ^ Clj!>l£.li!Lal] ^ 

rCjVj^t -2 

. Cj^ylc.1 q*1x^11 ^1 .^JU S^)jaiL^ Jl (JjjVlll (Jj^Ml 

.CjIc-Luj jI Jlij jl (jl J AjjI^ Jl ^'^1 • ^(JJ^ ^Jljx>i^ll (Jj^MI 

.CjI_^1uj Jl:^^ l 9 • 1 ^^Ja^l ^jl.LQj£il - 

: Jlj^jS 4juLL4il —3 

:djjljL42l ^juLL^il —I 

. 0 Alfr (JjW /\\l ^j!luix JajjJajj A^L^joill ^^Laj ~ 

. JaSj ^jIj ^Ljal ^ J L_Jjfj| ~ 

. l 3 J ^juiaj ~ 

S Ja^a 6 JaS A^Lauuall JJa^l ^Ljalj lA^j ^ xu iJaUx^l Ja^yLk-all JljuaJ ~ 

. (Jj)Wx>\l ^jx**n 

, "V A.aj3 — 

^IjLxll S^Ldl 4cJ^^ AJakill • 

. Ja^l (J^ 'jj***^^ Jl^jll dj^A:^ is^ (JdLoij ~ 

.^jc.lij]| jj : ilJ^lj fL^II jjJ • 

:4^UI1 (Jjja —uj 

r^jaaJl JjSjjjj^l • 

^^juJaUi^ Ja^^Lk-Q (jJ ^i"^^ ^l-<^ J AjtjJajj ^)juj^ J Jc^lidll ^^Jl ^)jdaaJ 

. ^)jujJI ^jx^ V J J Jlji ^jdajJJ (J Ja^l ^J <^l_ill (^1-^ 

• ^ JaUll J J^auajJ J lAdj Ja^^Lk-oll JuudJ 

. 4 ij\U^\l djLlLad-<Jl J cJJ 0^tlill (jjdj 

.,^^1^^ (Jja qC> Jolij AjuIILq cJ^ * 



1 ^A^:Il4^l 
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^/\JtjLjUii : 1 SJi^jii 



jy^j i3ij^ Cfi' ^ajUaII —^ 

djUariJ A C5^^ C5^ ^IjIaJ 

, 4 qV^-^ a 

:jdLua2l 6^ — J 

6,^1 AulJ (^iiu ^^^Ac-lijll 

. JnxjAnll ^IjLdJ 

.^1^1 -4^^ ^ '<ik^\ Joliet L>^y^ J^* ^ 1/2 < ^a/7\ (2>^J “4 

,^\Jolijll ^ ^^)jud31 ^ ^jJc.lij ^jlLoll :4 ^j3u SiIjI^I 

: J^liilt -5 




A^ ^yjA\ 

dx 

V = — 
dt 

Jc-lidll 

JcUilt 

1 dx 

V = —X — 

V dt 

{.Jc^lijll A^^yui 

<LL4^^I 

Jc-liiU 

dn 

V = — 
dt 


A^ 

dc , 1 dn 

V = — j\ V = —X — 

dt V dt 


jLuoli A^ J^t 

dn 

dt 

dV^^I Ailla-cJI A 

f Uj^Vt ^ 

dc , 1 dn 

V = - — j\ V = - —X — 

dt V dt 

SA:xj AlUiLAll 

A^j^\ 

f 


:4^j^i J-4)jxi) “6 

^Llo^i jj^( ^ jjuii jjili ^ijj^ cJ^ jA‘ J-aUJ) —1 

. ^1^1 ^LiJl ^ ^ ci^y^ u^ uj'^ ^y 

. ^Jc-lidll -la^jll J^Ij Aj\^c. iAJaLuj^I LJLjXJ 

:kh\jui jJt ^\ jj) —Ji 

. (_jJdSj dj^ylc-lALoli^ JaAjoj^l I Ajudjl^JlA]! AJaLuj^l ~ 

.^jjiili^ Clj^!)lc>U*lx^H j Uai^I I AjoAL^JIaII AJaLuj^l ~ 

Ja^^l U.3^ * AJaLuj^l ~ 

I A^ J^uJI (J J^ JJ<tAlft*l\t ~ d 

AIaj Jc-Lllll ^Lstill diLo^U^a^t jj)jj ^j-iaSljJ Jl iS'^^, (j-tfaSljJ : j^jjll ~ 

. Jc-li^l ^^)juj ^j^Ijjj 

(Jclijll (j-aSljj J) ^Utill dLo^Ldilt ^1 jJ (j-afiljj iJ^ >-^0^ ;S^l^):aJl ~ 


2 ^A^:Il4^l 


nourguita@gmail.com JLj>^I 
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: 1 SJL^^t 


23 

A/^ = 6,023.10 i 

ji Ljtjlilt { A^ 

II 

(tRoV) ^ 3^L4^t ^A7C4^ajl LjV^.4lt ^JLC } 72 

(^g /tRoV) ^ X M 

(g) ^ * m 

S l§ 

II 

(L')i[iS\ Ji^ t Vg 

(L/mol) >»J1 1 Vm 

k::? 

II 

(mo/) ^ oV>4l .a jla * n 

(L) _J Jji5fc4ll 

n 

^ = v 

(mol/) ^^>4^1 * C 

(g) ^ * m 

(L) _J i V 

m 

Cm=y 

( 5 ^/^) tjSxCra 

(^) ^ } m 

(mL) ^ 

m 

p = v 

( g /mL) ^ [aJO^sK t p 

Pg = 1 p/m/ = 1kg /I ^^U11 * p^ 

(^g /trV) ^ ji ^LuU t p 

d = — 

Pe 

^AjiJL^II ^(^4^1^ 

} d 

3li^ [aJO^bK } p^ 

II 

L'^ 

p |cq 


p/mo/ ^\/\^j^S\/JLji^BlSxM 

M 

^=T9 


• jjl^j3 x c^ 

* t tjij^"7^3 } C 2 

t t V 2 

Ve — ^2 ~ ^ ^Wt 

Cl 14 = C 2 V 2 

. % jt jbJL4^( jL^l^ 

• jjl^j3 X C^ 

* t } C 2 

• jX Vi 

L i V 2 

Cl V-2, 

JljJl^S J^bt4 } F 

3jQll( ^ 

* 41 . 4^11 ^a-uuHIj } d 

* ^yJlui^alS x M 

c = 

M 


( ) -^ ^ 

( ) -^ * t/ 

(n) ^ { R 

• /c = ^ 4 ( ) -J CA^Uifitt Col^ t k 

/ 1 

Q = - = - = ka 

(5').J?^^U^( .G 

• (S.m/moV) Ca^UII j 

(mol/m^) X [X^] 

o = \[X,]+X^[X2] + - 

(S/m) C^^Ult t O' 
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^/\JtjLjUii : 1 SJi^jii 


2011 ^ :1 43j>4l4J) 

oj ^JJ ( 2 K^ + S 2 OQ ^yc V^ = 200772/ t = 0 Aia^l ^ ^3^ 

JJ (/C^ + / )^j^ljjJl JijJ ^Lq o^V 2 ~ 2OO772/ ^ = 0. 04 mol/1 

.C2 = 0.4 mol/l 

• (l 2 /I~)j(S 20 i-/S 0 ^):l^ Jj^l ^ opi^Wl Ox/Red J cn-^ 3) .1 

. ^AaIaII ^L^jj ~SAjai£l Jolijll jc. SjJX-<l( ^Jj£l ~1 

. .Wx>H JolitLall ^cIUjojI .djJiL^l Jc-lijll ^jiSjI V ^j 

^jj ^jJl C5^ j .(jxjll /2^j31 cJ^AoJ JjlaJ AjuIIaI djL^ A^jj .2 

. ^ [I^] = f{t) jL^I 

. aIaA ^tlnjuo) j Jc-li^l c '<ii.^\ j-Q j ~ 

j^jj ^A^ ^ Axj*j (jIjJI Jj u) *3 

Cjli^ ^ ;ajjLst-cll c3:JJ^ (j^ ^jJl 

Aj^jl ^^^Acrlijll Ja-ujjli 17 — IO772/ cJ^ ^ cAjjLolLq 

^ ^AaI^I J ^Ldl Ij^A^I ^ lA"vt Sjjk^L^ ^ ^jAajj^ 4 qV*^-v ^ 
( 2 Nq.^ “h •S'2 O3 ) ^jj.^jjL^t cijIjjj^j^ cJ^ cJJ^^ 

Jolijll ,C' — 0.01 7720/// aj^jj 

• ^aaIaII 



Kaq) 


t(miri) 

+ 2 S 201 - 


(aq) («< 7 ) 


’4^6 (aq) 


+ S4OI' 

?^^^ic.lijll Jajujjl) Qji^ IO772/ A^V ^A^ajoLAll La ~1 

j21 ^Ujj ^jj^^L ia^I 3^aaIaII ^Llq^I Jc-lijU a^LujVI j-^lj^l 
• £'3^1 Sj 1I ^ djljjj^j^ ^ ^E *7* V^ C\ V^ ’Cy^ cJ^ ^Vaj [ 72] 

. t = 1.2772m ^ Ve cjx.1^1 -ji 

2011 :2 

^ = 0. 045 mol/l^ j^l 63^JJ 7/202^:^^^'^' i>V^ = 100ml ^3^ (5) Vjl^ j^ia^ 

.C2 — 0.2 mol/l J "I" ^ (JA 172 = 100772/ 

.{H2O2/H2O). (72/7-):c:.Jllill 

. jjjjijL-ajll j^^ljLxll (Axjjt-a ^L^jj “aAjoi^l i-jj£l ~\ .1 

. Aa..^! (3c'tsj-<li ^tliijujlj ^.liij] VjA^ 

Jj ^ t — SlTiiTi AJaalll V — 2O772/ cJ^ (JjWj l^-Lo 3^ aJjLqjx LjJ^IjI a.^ (J^ (5')3ji^-<^l ^ajoikj .2 

(/ZNcL^ + ^ 2 ^ 3 ^^^ fJ ^UajujijJ 72^^^^^j31 Jli ^ ^3 q 3jV 1 c_jjfiVI 

L q 1 djljjj^jjl 3I [jdc. cc_j^IjVI ^ Jliji dj^ylj 3£ ^Lull ^jaall JJ^ C = 1.0 mol/l JJ-<JI a3^J 

. 17^ ^ ill ic» 

?ajjlj«-AH 3^ cJ^ .\iWli Ja3j <^L<3 c 3 La1 


^2(aq) + 2*^2 01 - 2/ (^q) 


+ S^o^ 


4 6 (ciq) 
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iA ^A;uL^t : 1 SJL^^t 



t — Os aJsl^I Aic. ^ ^\jcS\ Jjj (JjWx> Jc-lijl AjujI^*^! 

j C^ = 0.05 TTiOl/l Jji^ ^ V'l = 368772 / (j-Q J£j.2uill (s) ^^iolllll 

i ^^)Xill Clu^)^l ^j-G <^l£ ( C 2 — 0.1 TTiOl/l fi j^JJ (^ill ^^J±iuai£Vl ^\^\ V 2 — 32772 / 

^ 2 < 52 (aq) + ^/“(aq) + (aq) = "^^ 20 ( 1 } + h(^aq) ’ 

A5j^)ia JLajcLujIj iA^Utlx djUa^ JSjuoIaII (3^ Jc-tlill 

aJl^) ^ l^.^£jaiJj (^s) ^^^icrlijll V — 40772 / ^ t 4 U-v\\i .Ho »l:klj ; S^ljt-all 

^jj^J:A^ ^ fi.1^ U^j^ ^ cilli .IxJ ( l 3J^Laiill j 

j^jj]| ^in*^ cajj*^' ujiJ' C 3 = O.lmol/l ^ 2 Na'''(„q) + S 2 O 2 (^q)) 

0^3^^ (J^juIiaII 3:?^3^^ ^ A^ljtlLo djUa^ AjIaxII u t AJa^U) Hc^ 

[IzKmmol/L) t.r^=^' c^ 

. SjjLst^l Ajl^C. f^3 ~1 

4 O 772 / 1^ 1 AI^^I ~4-J 

? ^liSlI 

^ aI^I^I HjI^IjjII Ulc. .Sjjlst-oll ^_L^1 

h/r ; S40|-/520|-:^ 

j^jjU AaalA^^)^l SjIa*-S1 ^ ^ 4 ^1£j11 

l/^ 17 aJV'^ [-/^2] ‘^-3:^^ c.5^^^ (.5^3^^ 

. .A^l ^g.1 Q*i^\i Vi ^IaII (ji 3:^3 (^33^^3^^ *^33 ^.Lal! 3^9'^ 



. t — 10Os Aia^Ul c—Lud^l ^ ; Jolijil V A£.^)judll c_fl^)C. ~4 

. ti Jc-lidll c 'fi).^\ 3^3 ~5 

2 

2008 :4 oJ>4lJ) 

(2K'^ + S2OI ) cijIjjj^j^^j^jj^ (Si) Jj1=^ u^j 3jl^L^1 33^ AjujI^^ *^3 


3-^ V'l — 5 O 772 / t — 0 aJcl^) ^ ^3^ .AIjIj 6j1j^ ^ C^"*" "I" ^ )f33^^3^^ ^^3:^^ (*5*2 ) cJ3^^^3 


.C 2 = 1.0 mol/I (•S' 2 ) Jji^' 3^ 1^2 = SOml ^ C^ = 0.2 mol/I jj (5i)Jji^l 


5 \/\^t:jH^\ 
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^/\JtjLjUii : 1 SJi^jii 


(J£judll (jl^l LS^ ^4 qV*^-v ^ djUsLiiJ ^^^ic-lijll Jajuj^l AjIiIaII •S '2 Og 

(^Jdi!l]lj (^JjL^UiJi ^A>cuj ^(^l-Lall 

+ ^?Oa 


2^ (aq) + •5'2^8 (aq) “ ^2(aq) + 25'04(-^^^ 

.Jc.lij]| ^ j^jLlall Ox/Red jjl^liill .1 
.^Ij Jc-li^i Laic. .Wx>\l (JoLsIaII ^.1^ .3 

. 1 ^ 1 ^ ^VfuAil j ti <ix.r^i Cy^j *4 

•* ^ - 

6 * 1^1 jIaII ^Lpl-Laj^l! ^Lil^^-oli *5 

,ti .He. ^^^ic.lijll Jiajuo^I 

2 

0mjajl ^ Jc.li!iil Ad-a^L^l ^^)juaH .6 

.t = lOmin A^^\ ^ 

*5 

= SOml ' t — 0 AJiaJll ^3^ ‘ CTzOj dlLajj^l //2C2O4 i^ULoi^jV! AjullLal 

^j^ljjJI tllLajjS (Jjla-a (j/i V 2 ~ SOTTII ^ C 4 = 12 TTUnol/l : Jj-all ajjSjj i^ULoiSj'^l (J >> . a-. (Jjia^ ^j.a 

.jSjJl 1 > sjSj Jj^jj 4 C 2 = 16mmol/l Jj (2K'^ + Cr 20 j~) 

:AJtlll aI^Ll-oIL Jc.lijll 

+ + 8 //+(aq) = 2 Cr^-^^aq) + 6C02(^^) + 7 H 2 OQJ 

. Jc.LH1( ^ (jH£jLi-all Ox/Red t\\\ ~\ ~1 



3 // 2 C 2 O 4 


(aq) 



(Jc.lilAll ^ i JolHll ILa ^.^SjI 

2[H2C204] 

'U^ 0^- c 


3 3 

~3 

: 0-0jll 41 L.^jV 1 

, Jc.lijil A-Lo^.^) Ac.^)jaill <^^)C. ~1 

JolHil A-La^.^1 Ac.^)judl( a^L^ ^1 

^ ^ _ 1 ^ ^[^2^204] 2 ^ 

3 dt 

4 1 = 12mmj t = 4mm :tj/ih-.lll 

^ Ac.^)judll 

. (_JjH He. CO2 cJ^Hj ^cHiujI 

.A-Ijal^) ^ Jcrlijll C cl^J “3 

t6 

Ia CIO dujjl^jni; \l J.® 1^1 ~ 50 m/ ' <^^^-. ^jJaj 

C2 = 0.20 mo/// sJjSJ j .:jj (/{"'■ + /“)JjL^ t> V 2 = 50m/ U?^ aJI ^ <>>»'j C^ = 0.56 mo/// 

J&liill] A.^A.<iL^I Al.^UL.a]l ^ U*"' , 


. [Cr^+] =£1- --— 
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: 1 SJL^^t 


•CIO (aq) + 2/ (dq) + 2//'^(a,q) - C/ (aq) + ^ 2 (ciq) + ^2<5a) 


. J Ox/Red djUliill ^ -1 

? jIjuj (Ja ~2 

U~]oJ [C/O“]o ^'■^'i' j:^'j^' -3 

- j\\\ ^n.! ^ J.1:^ ~5 

[/-] = Y - 2[/2] ; ui OS Jj^ 4jUk.Vb -6 

.[ao-] = ^-[;2] j 

CjI Alo *l^lj Jc-li^l AjuIUaI ~7 

V — IOTTI/ Ajl^Lg Aiajujl^ 4 ^ 

(^2.NU^ + •5*2 ^3^ ) ^3^ Aiajajl^ iJ ^ ^ ^ J C5^ Aj^joiJ 



I SjjIx^I Jc-lij ^ <1^131 djl^lj^l .JjlLJl ^dilaol 0jlllll Cq — 0.047710/// 

• s^o^^-zs^o,^- * /j/;- 

JaC^lj Sjjlst^l Jc-lij L_Jj£l ~\ 

j ^jl31 ^.Lall ^ liLal~G_J 

Jc V^ V AJVaj [ 73 ] '^j31 ^^Lnl S^LajlSI .1^ ^ 4 ^1£j11 

. ^jj^ 

. t = Amin AiiaLjal ^J3U1 V^ ja U - 
,t — Amin Aia^Al) .Hc. ^^^Jc.lijll .1^ ~6 

G—bud^) ^ Jc-lijll ^ Cy^J ~J 

• t — 0 .He. (Jc-lijll Ae.^)jud L—Lud^l ~8 

20^5^/suU.JJ^ 

K^ “h WlnO/^ ) cjIh_Lq^ Cy “ SOml 1 ^3^ t “ 0 ^h^WI He. 

. C 2 = 0.6mol/L jj 772 C 2 O 4 Jjkx ^ 1/2 = SOtti/ j c^ = 02mol/L 

. MnO^ / Mn^^ 4 CO 2 / ^ 2^204 :c>^' c^ 

. Ajud£^-<i]l 3l£ Jae.) ~1 

. S.^Jud£Vl 3e.lij ^cHLujIj j S.ljud£3LS ^jjjHjl-HII cH^l ~2 

. 3e.lHll 3j‘^ ^5^^’ ~3 

^(^Jc.liji] 3^ ~A 

]\4n0/^ chIh-Lq^^I .^^l^-udl 3 ^ 33^ 3^^^ 3^^-^^ ajuIUaI “5 


t (min) 

0 

1 

2 

3 

4 

5 

6 

7 

[Mn 04 ](x 10“^mo/.L“^) 

100 

98 

92 

60 

30 

12 

5 

3 


0^3^' c/ H 2 C 2 O 4 J MnO^ —S 3^3^' 


[Mn+ 2 ](t) = Y - [MnO^Kt) : ^tlJl ^3U]b Ja*. t Ho [Mn+^l 3 ^jUl J 
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iA ^A;uL^t : 1 SJL^^t 


. ^jj (j^jJl ^Vaj [M 71 O 4 ] AIj) 

. t = 2771171 ^ 1 ^* 1 ^)^ L—Loi^l ^ [M 71 O 4 ] A^Vaj Jc-lidil ^ A£.^)juJ( 

.^Ij j Jc-lij du^)^) Cr2 O7 ^ ^2^6^(l) cJj^ Jolij 

J P “ 0.8^/777/ dlj£ ^ Cj^ V'l — SfAlTil 1 i t — 0 Aia^Ul ^ 

jj (2/C^ + Ct^O^ )^j^Ij ^1 cjLqjj^ ^Ij Jjl^ (jx V2 = IOOtti/ ^ ( M = 4:GgfTnol 

j^^JaJ AjutLoJ ^1^1 1 iVi^^ du^)^l 4 C 2 — 0,2.71101 /1 

: Jllll uWi' c> ^ 4 _Lg^1 3-^^ ^ ^^3^^ C5^ {CT'20j^ jj^jjll 

V'f ^ IOOtti/ i^^Ac.lijll 

.{C^ii^O^/C^Hf^O') J (Cr207^"/Cr^+) :Ua c^liill ^ cP^m J ^iiSI -1 

.d^^Ac-l-alAll AdldjVl 6^L<J1 L-Loi^l ~2 

? iSj ^~ 
.^^^3aC.VI C—Lol^) ^ .Jc-lidll ^JiSjI VjA^ 3^^ ~3 

SjL^b Jc-lidll 3 !>ld Cr^"*" dV (jl (j^ ~4 

.7i„3+ = 2Vr{C^ - [Cr^O,^-]) : 

.idl^ ^a^ j ^ 3^3 ~3 

6 Ct20j^ <c.^)jlu 11 V ^jjoi^l ~4 

. t = 15mm 

: 6 jL ^3 4 ^^***^ Ct’^'*' 3 ^dj A£.^)juo j 4 j^ “5 
.Aii^Jll ^ ^ 4^1 ^ Vcr^+ =2xVjXV 

.AjjLaAl (Jclid]! *- (_y>^ .i.1^ “0 

. t = 30min AiiiJll jijc. J jLa^l ^ s^ljiall ijsV' JjSIjj ^ “7 

* 9 

CH/^0 (_jiiLa]l "I” MtlO/^ ) ^jjljailj^jJI iJljlj3LLa^)J (_J_jli^ 4J:JJ (_ii^LaJI Ajailj.i 

C 4 — 0.27nolfl dUxiA^ 4 jx 1/4 = 100 m/ 1 3^1 3 ^ • ^ 3 ^)^ 

. p — 0.32^/m/ ^ -<dlj£ <^5^1 3 ^ ^ ” 2m/ 

.dljAa-dl 3^^3^1 33^3 1/4 = 100m/ jA ^3-31 3 ^ 

SAjuoSVI C //2 ^ 2 / ^^4 0 i MtiO/^ fMTl^^l 3:idLni3 3 :ika)^^l d^l ~1 

. Ai^l 3^31a11 3 :^j L—Lui^l ^ .3^3llt )a^ 3 ja^ 3 ^^ ~'^ 

.[CH,0] = ^ - ■. SjUJL [CH*0] jjSj; J os -3 

: ^331 0jllill 1 "dx3 dUa^ ^ Mtl^^ s^Gq 1 \* Tn “4 


t(5) 

0 

5 

10 

15 

25 

30 

40 

50 

60 

^(Mn2+) (mmol') 


4 

6 

8.5 

11 

12 

14 

15 

16 


. 3 - 03^1 ^Vaj 71 ^ j ^^ 2 +^ dl 33 <i-31 3 U 3 ) ^jl “I 

. J ti/2 3^3^1 c <ax^i 3^3 
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jj^stui ^ajJcaJJI > 1 SiJL^^I 


tdli Jxuij LaJj ? IjLa . t = 30s jt= lOS jjilaaJll Jlic. ^ij^lilkl As^V ^A*ja:a.l 

517 , * ^ . 

. (jjdiiaJ]! (_>Jiaj Aic. 1 ^Vniiil ^ VpQi — ^ C//4O #.liii.V Ac.^)jai]| 6j\^ ^vol tj^ t"'/'' 

0 = ISgfmol i C = Vlg/mol t H = Ig/mol : 

2008^l^g;iA5 :10jj>^l 

AJjljt-ailj . C-AibuLLa Ja±uj^ ^ Q — 12^C AjC' hl^C)^ ^ V?* ' 


2 H 2 O 2 = 2H-,0 + 0, 


:2uiai 


. Vm = 24llmol 


^lUj i \_H 2 O 2\0 — 0.08 TRolfl ^ (j^ “ SOOtrI t — 0 a )^^\\ \ ^ l^b 


: Jllll C5^ JjL^ar^aiB dulj ^**^^**^ (^2 


t (min) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

Vo, (ml) 

0 

60 

114 

162 

204 

234 

253 

276 

288 

294 

300 

[H2O2Kmol/0 













. (^Jc-li^i ~"1 

• ^M J^S‘ ^02 ‘ [^2^2]o t a )^^\\ \ ^ ^pj^uai£Vl ^-IaU [/^^2 ^2] ^j'^ ~2 

. “I “3 

. L-Jjuotj^Q ^Ijuj ^Lax±ujIj ~ 

. Jc-lidil A£.^)judl( 6jl-^ -laC.) ~ _^ 


* 0^3^^ A£.^)judli _L^ ^tSjjjujl^ . t — 24*772171 ^ t — \Sini 7 i ^j.ii]£i:aA]i (^Jolijil A£.^)jua]i l—Lol^I — 

. tl ^ Q.^1 C>^j cl):^ ~ ^ 

2 

^.-Q (^Ludll L5^ 0^3^^ [//2^2] 1 ^ “ 35°C ~4 


^Aajj ( tiijll j (//"*" "I” Cl }(JjW ^ cJAjuil Al<a!itill .1^1 ^1J 

Zn(s) + 2H'^(^aq) = 2'n^+(aq) + // 2 (^) : AliljiUx 

Jji^ ^ 1/ = 40 TTil ^^ic. cijj^ c^ (jj^uaL<i ^yc, TTi — 1^ t = 0 a )^^\\ \ ^ 

jlc. ^1 AjutLol i C — O.OStTLOI/I 


: AJtllt 0jlllll ^5^^ 4 4^^),^a31 -laj^)jaill ^ V]\^ — 25 IflTiOl c** n^ Vf{^ 


t (min) 

0 

1 

2 

3 

4 

5 

Vh^ (ml) 

0 

6.3 

9.9 

12 

13.5 

14.2 


.(JjLilll (Jc-lidll AjuIILq ^ A5j^)ia ~1 

G—Lud^l “2 

.,Wx\\l (Jc-lilAllj ^ (Jc-lidl) Vj«^ 3^^ 

• VJ ^H2 t> “4 

.(j-ajll //"'' j^JJ J^ [^^] ~ f (j'') L S j' 
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BAG 2017 


: 1 SJL^^t 


t = 5mm^-ii^l ^ :iS J^lijll J jl^l lJa -6 
. t — SlTiiTi Aic. ^ S^l jIaII ^jl^^juaH G—Loi^l ~ 

. t — AlTiiTi j t — 0 ^ l—Lol^I ^ A£.^)judll ^^)C. ~1 ~7 

M{Zri) = 65.4 g/mol . ^ Jolijll -8 

2.0"\4 

^ C-^'*' “I” ^2^2 (^dq^ ^ ^Loll j ^llll Jolijll 

• ^202(^aq) + (aq) + 2^3= 4^20(i) + / 2 (^^) : 2 :^'j 

^ n^ uai^VI ^Lall V'l — IOOtti/ 4 25°C t = Os ^h^Wl .Ho ^>j^ ^ 11 ^ 3 ^ 

C 2 = 6 X 10“^ mol/l : J>4ll ajAJi ^j^IjjJI jjj JjL^ t> 1^2 = lOOm/ ^ c^ = 4.5 x 10“^ mol/l 

.(iH^O'^(^aq) + -^^4 (aq)) ^J^' C>^ Jjl^ t> Cjljlia 

, ^L^jVlj S.Lua^3LS 3:mijL^aill G_L^1 ~\ A 

0 ^3^^ C5^ ) J ^ ^LJl 71 q(//2 02) g—Lol^I ~2 

J^A^iuiiuI ^2<^2(a^) +2/“(flt7)+ 2/^3 =4//2^(1) +4(a^) | 




rr^o] ^\l till .X 


0 






X 




y3j^ 






ysj? 


^\^1 'ya^ 'ya^ 3 X 10 ^ 

. 3^^ Ql^\i ^tSlijujl ^ aLo^I^ 3c«li!li] AjIj^ ..1o1~3 

^^ic-lidll 0^3-^^ 3^ ^ 4 t Aiilk-Q A±Lq 3 .He. a!£juo1a11 12 (^dq) 

^^'*'(ac?) ^2^3 (ac^)) ^LuHII ^jcu^ 3 ^ ^jJajj j ^Lo A^ ^jJajj 

33ia]1 X — 3^ 1 3 0jllilli A.^ljt-0 3:?^3^^ 

^ x(mmol ):.; I ; ; ; ; I ; ; : ; I ; . . . I ^ . I : , . I , I • 3^3^' c/ o^jj^' 

——^—r-j——-/—-:—-■ ■ ■ ■ _ ■ ■ ' — =—^———— J ^<3J1 AaljJal 3^ c H La ~1 ~1 


m. 


■ • • ^,^Vuua\I 31 ^-?^ 3ijujj 

.S^Laj-All AjIaC. 

3c.lijll Axa^.^! Ac.^)jaill S^L^ L_u£Ij <^^)C. ~1 ~2 

tQ — 0 ‘.He. 3^LHil A-ia:^l^ 1 Ae.^)judH l—Lol^I ~S-^ 

t^ = 9min j 

Ae.^)judll ^Vh / ^lilkl Ae.^)juj 3^ 

t(tTiiti) , aJh^I ^J 3^LHi3 A-la^.^1 
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^/\JtjLjUii : 1 SJi^jii 


^ (j-Q 20L ^ n^kj^Ai^yi <^Lall ^ 17 = 1/^ ^1 ^20 1 £j\c. ^n^xAi^VI ^.Lll *Ojj^ 

^ H 2 O 2 sjjjli ^ i/^ = 2mL (17^ = 22AL/mol Jajjjill 

(3^ Cjl^)iaa C 2 C^"*" ”1” ^ O^ ^2 “ 200tTIL 

• Vj = 200mL ^^lijll ^3^' 
2H202(^^>^ — 02r \ H" 27/2 ^ ^.Lill ^lill iiKfljll ^1 LJc. 


<aq) 

2Vo, 


Uai^I ^1 — -^ ;^!3jlSIj j ^ ^ ~1 

VxV]\/[ * - - * ~ * 

. iH20/H202)j ih/n-^ 

.jijJl Jijl<iLJl Jc-lijll V~3 

^ jku^yi ^LaII A-^^1 AjuIIaII ~4 







Jolijll ^JiSj djlj^iiul 

^max f-^' ^ u4^' t> ^ J^' 

. C2 ^tlUjujl ^ (Jc.lilAll Cj^ — 

Cj^J (Jc-lidll c. <ix^i 0^3 

t — 10772171 Aia^Ul ^ Jc-lidll A£.^)juj l—Lol^I ~ _^ 


~2016 ^A-UL^ 

36 ^Ijj Jc-lij jA 

H.0.,_, + 2I 




H 2 O 2 (jp ^L<i( aJojujI^ / ‘^j3t ^3^^^ sajoi^) 3 

+ 2 H 30 +,„,j = + 4H20(,) ;yai ihujL j^uji 


031^3 H 2 O 2 (^ ( 3 ^ ^1 — IOOTTIZ/ A-di^ C*^!) 33 ^^ 3^ 2^3^ C5^ it — 0 ^ h^WI Aic. 


^ djljlaa ^Lial ^ C 2 — OAiTiolfL J^j ^2 — KI ^jA (S2)3ji^^j 

( 3^^^ ^ C5^ 3^*-^"^^^ 3 ^ ^^ ^^^3 ^^ ajuIIaII - 3^^ ^ ^^ 



. X = /(t) c> 3 ' ^ ^'j:^ 3 ^'J 

H 2 O 2 j I _^ A^l>^lJVI 3:^^3^ 3^3 ~1 

• [^2^2]o J [^ lo —> 

^ \_I lo 3:^^3^^ C—Lud^l ~\ 

•^ 2 J ^1 ^ ^1 [^ 2 ^ 2 ]o c_L^l-L^ 

^j3) Jijl 3 ^ 3j'^ c_L^l 

.Ulj 
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^/\JtjLjUii : 1 SJi^jii 


[^~]/J [^ 2 ]/ ^ wulL ^LxILujVLj “1 ~2 

. (Jc-lilAll jA H 2 O2 cJ^ ^cHijujI — <.-J 

. C^ jjI) ^tlnjojl — ^ 

f; = Q 4 U^Wi jjcrlijil ^ A£.^)juaH L—Loi^l ~3 

. C\ =■ O.OSttloI/L oj^jj H2O2 ^ (^jLuJ) Jc.lijll ~4 

. Alje^ L-Loi^l ^aJUJ CjI ^l£ lit ?Jc.lijil X^ Aji^ ci^ 

? ^IjL^aklll jl S^Ij^Ij t — 0 ^ Jc-lidU A£.^)jual( Ja 

201 1 

t — 0 Aia^U) ^ (Jj\^xj C 72 O 7 3 

^ Cl = 0.2 TTLol/l^jxil] t>j ^jj (2/C^ + CT2OJ )^j^IjjJ( cjLqjj^ (jx Vi = 40772/ Ul^ 

. C2 3j^ ciULoiSVl ^ V2 — 6O772/ 


• Cr20j fCr^^ j C02lii2C20^ ^ jlj£jUuH jli^lull ciijl£ li) .1 

.l1j.^L:^ 1 ~ SAjai£i ^aLsl^I l_l^ 1 ~i 



Cl CIO Ajlj^ ^ 


.Jc-lijH ^aSjI Vja^ 

SaLq a^l<^ ^ w ia\I 1 ~(J£jki31^ *2 

I^1^1 Qjc^ aIVaj Ct^^ 

" = 20772m ^ Cr^'^Ajlyi “' 

. ti (Jc-li^l l>^3 ~_^ 

2 

- w ^\i 3c.li!L<Jl LgIj JjIjjc-Ij “1 .3 

C 2 c4j\xu^jVl ^>>A^ ~ 4-^ 

: 1 6 ^^JUi.4-411 

^a 11 J^L^l ^Lq ^ja 1^1 = 5 O 772 / C5^ “t 


66^^ o^nx 1 ^>>A^ djl^^iaS ^-A 6*2 ‘^J:? 3 j)Wa V2 — 50772/ 1 a^^ c—Luiajj 

(Jclidil A ^Aa iaH A^AljtAll ^^^-ajuaJ 

ClO-^aq) + ^i~{aq) + 2//+(a(7) = CV ^aq) + ^2(a(j) + ^20(1) 

. — SAjoiSI (Jolij CjaL^I (Jc-li^l ^1 “1 

.cIjaL^I ^Jc.lijll ^aSj] VjA^ 3^^ ~2 
^^JA V — IO772/ Ajl^Ia a Uli'i jAqVi-v ^ djlia^ Aic. A^lj chilli j 13^ A-su11a1“^ 


^jjA j^ 3^ A-lajujl jj ^> 24^1 (^ ^ ^ J <^321 a2\ c j ^>2j^ ^ Aj£j. 


: ^ SjjUJl Jc-Uu ^ y^lJI . Co = 0.04 mol/1 sjjSjj {2Na^ + 52^3^ ) 

S40o"-/S203"- * /j/;- 
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iA ^A;uL^t : 1 SJL^^t 



L^ JoC^lj S^Lxjall (Jc-lij L_L^1 ~1 

S^LajlSI ^ ; ^1£j1I ~2 

Ve ^1 J ^1 [/2] ^jJl 

J£juall ^ ^j (j-Q ^**^*^^^ ^LuJI ^!>Ljt]l “3 

• ^jjl j:^J^ cJLciaII 

2^3^^ u^ L<Jc. C'^j 6*2 (3^ c—bot^l ~1 
• lS 


• t — SlTiiTi ‘Aic. /2 jj( (J£jujjl A-Lci^.^) A£.^)jaiH L—Lud^l 


. ^jj!l^Lal]i I ^tULujl 


- Ji 


2012 :17^3j>4l4J) 

(2K^ “h CT'2^0^ ) C1iLqj^^£^ 7 / 2 ^*2^4 (Jc-lijlt AjujI^^ 

; C.;^ljai£jVI Jji^ L>^ 1^1 — IOOTTI/ ^^ic. iSy^ l^lij \^jj(^ li^ ^VAj 

C 2 = 0.8 X 10~^ mol/ho j^jj c 5 ^' Jji^ i>V 2 = 100ml c^ = 3 x 10~^ mol/l 

aISjoiIaII Ct^^ (j-Q ^jJaJj 

^Vaj *^^ijjudi cJ^jAII La£ ^ W C.5^ aJVaj 



37/2^^204 (,a> ■*■ ^’^2^7 (,a> + ® ^^(a?) - 

2Cr^'*^(^aq) + ®^^2(5a) + 7 // 20 (,) 

^1^1 

mmoZ 

^\:^Y\ 













y^jj 

^1^1 








[Cr^^](mmol/L) 


4 




























































































































t(s) 

-1-> 


? Ail^)itlljujl SAa ^ U^ ^ Qu^\ ^ Qj^ — 1 

kAiiH (JjA^ (J-<^) ^ W lx>\) j AjLliajL-all C5^ 1 aL<Ac.1 ~2 

? IaLaI ? ^Ij jl ^Ij Jc-lijll (Ja .(Jc-li^l Ia^ 

.l^l^ AlLa^ jaS ^ t tiy ^Jc-lijll (. <ix^i ij^j ~3 

l^Ac. ^ 4 Jc-lijil 17 A£.^)jud3( ~1 ~4 

. [Cr^+] ^Jjill ^jlj:^Jill ^Vaj 
t = Os Jjlla^ill ^ Aaa^l^I A£.^)judll C—Lui^l ~4J 

.t = 8S 3 


JjqJII A£.^)judll fiAA (_^ JijaLAll 


:1843j>4:iJ) 


>51^^ Cl = O.OAmol/l ojAjj (2K^ + Cr20j )^j^IjjJ 1 cisUjj£ ^Ij Jjl^ jx V^ = SOml 

•C 2 Jj^l Ji Jjl^ (Jq V 2 = 30ml ^^ic. 

.{C 0 ^/H- 2 ,C^ 0 ^^ j (Cr 2 07 ^“/Cr 3 +): JcUill ^ ^jUJI {oxired) 
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BAG 2017 


: 1 SJL^^t 


jm 

/• _ I' 




. ^ 

V 

a 

^2 

c 







— 

— 

- 


— 

H 

- 

— 






- 




_ 

_ 

_ 

_ 


_ 

_ 

_ 


! 

_i_ 

_ 

- 

- 

-:- 


/ 

/ 







/ 




_ 1 _ 

! 


_ 

_ 

~ 

/f: 

~j 

r 

p 


_l_j 

J-j 

u 

-i 

/ 

i 

_! 


p 

P 



r^ 

\ 

-H 

Pi 

j 

1 

T 


/ 

.,_i 

L 

i 1 

U 

u 

L 

_| 

-4 

r 

_j 



;_! 

i_! 

4 

4i 



~ 

L 

_—1 
__! 

1—! 
1 _] 

M 

p 

Hi 

tl 

hj 

h 

P 







. SAjoi^VI ^ j ^Aii'Oit ^jjjjijL^aill ^j^^Ij«-a1I l_u^1 i ^Ij J Laic. ~1 

. Jc.liil ^.iSll Vj-1^ 3^^ 

I I j-r i i ! I I I I i ^>~|~^y ‘^11 

:~\ ill i I Kp 'll* ~ : M C5^ (JjjL^a^l {Jc.li!lll AjutLoll ~3 

^j^|-|—I-III-pi ' C5^ l^LoJC-j . <1 VAj (^Ualoll Vc02 

lil'ftJT::!# t • uWJ' 

fff ^ cJoliioll^ -! 

! ! I IlLj-L|_Lj_!_i_ ! I I I_1 I I I_|-i-U " 

|~|~| I j j ~| ~r~|' ^1 .tl G '<ik^\ (3-^j 

^hz3ziEz^ziizzE±b±-^i • C 2 ~ 

^ : S^LaxIL ^ ^ Jc.lijil 4-La^.^l AC.^)jaill ^1 ~4 


4 - -t-j-j-i- -i- M -i- 




t{min) 


. t = 2Smin ^ t = Omin : juc^ Jc^lisU a^lo^I ^jjuoII a^ -5 

V]^ — 24 L/Tfiol .^jikjLuall ^jjlla^JK -lie. // 2 C 2 O 4 cilJLua£VI ^lilkl Ac.^)juj ^VfuJ “6 

j3^2016^Ij :19^3j>4:U) 

aj^ G 5 ^ ^ “ 3.175^ Aj^aijua t — 0 aJsl^J ^ ^ AjujIj^ 

^ajuj^ (^jxi (Jj)Vi\l (La AjulHa Lil . Cq (^4^"*" ~\~ NO^ ) Ajja^l cij(^^ 4 )j)\"\^ Qjd V — ^OOttlL 

(.^^ ^AaLoII Jolijll aJ^Llx . Ttflj^g “ aJV.^ Ai£juolLall AjJa^l aJj£ dj(^);^ ^jc. ^)AxJ (^L1 ( \~ J^judll (jLa-all (j(-^l 

CU(s) + = Cu^'^(aq) + 2A5 '(s) 

.(.^ILL^I cij^LaJl Ja ~\ 

^ / G_u^lJ ^jc.lijl( ^ ^j^jLLoK {Ox/RcdC) (j/n11 iMI JiJia. “2 

■ ’ ’ : -/--- ' - ’ ' ' ' —^ ' ' ' ' ' ' __ ' ' ' * " ** 

;/; ; ; .; ■ ; ; ; 

/ . *AAii'Oi\ ^jjjjijL^aAl( ^j^^LuoK LjAac. 

■ ■ \ ■! ^ . ^max A^o^ L_LaLa.(j Jc-lidll Vj- 1 ^ ~3 

' j/ ; ; ^ . AjJa^l djljLj J^^( j^Jjl( Cq G—LoLa.! ~4 

J ; ; ; ; . A^l^( ^LaJ( ^ ^ a^Loll A-Iu^a^ ^ J^^( l_j^jj 1 ( ^ ~5 

364 . j -— —J--— i. 

-■L-f-f-\ . . AlLo^ ^ 1/2 ci^^-^( Cy^j ~6 


mjigOngy 


t(min) 


I ^ Li^*i AjJa^l (J£juoa 1 A_2sLaAl( A^^^joiK q \ ~( ~V 

tt ‘I t tl It-.c'ti n/r r^->i — ^ KX ^^Ag(0 


A k > x 9\\ ^^^( aJj^( ^ ^AaO'^ — 


MAg at 


Mcu = 63.5 g.mol 


. t — 0 A_laaLll ^ Jc-lidK Ac.^)juj G_J 
Mj^q = 108 g.mol~^ :CjL1^ 


(ciC?) Cyi dl.^LaJ( (2c.lijl( Ajuj(^^ 

lj > x ^^ Jjia^ (jx V4 = IOOtTI/ ^^ic. ^jAa^ L^lij L^3^ Iajx >>^ 4 L>^J>^^ {2K^ + CT2OJ ) 

^jAaJj C2 qa V2 ~ IOOtTI/ C4 t^l2Lua£jVl 
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iA ^A;uL^t : 1 SJL^^t 


^^^ic-lidll 1 /q — “ZOlTil ^ cJ^ .l^U ^^^Jc.lijll AjuIIaI . Cljl^)ia3 

SjLq ^ cJ^xAiH La£ ^ W 1 /^H (Jx^^ 1 ^ cJ-^^ 4_iiiL<ill // 2 C 2 O 4 

:t>jil Vo (^' <J 

? Ail^)iLijujl Sjlq ^yc Jolijll l^A ^ ^ Qj^ —1 


0.5 



?^^^ic.li!ill 'ZOttlI aIajcLuiaII Lg ~2 

ijc-lijll ^ Aikljlll djl^liyi ^1 Laic. djJ)L^) Joliet ^JiLt-a L_u£l “3 

.CO 2 / //2C204 J Cr^Oj^-ICr^^ 

. ^Ij (j^ Laic, 3^^ Q*<^\i La ~4- 

.^_^lijil ^ no(//2^2^4) 3^^'^^'-^ “5 

: ^tlnjuo) ^ w j ^Jmil 3^LtljujVL “6 

• ^max 

CjUjj£^ j^jj C 2 
. t;^Lai£jVt (jia-o^ C^ 

^1^1 ciiJLai£jVl (j-a-o^ CjV^ Tly" ^ “ -- - ‘u]^ ^ t — tlj 3^^-^^ ^ (j-^j U:^ “7 

. tiy CJ:^ ^ .A^ 1 .HjVI ciULui^VI (jia-o^ ^ ^ 0-3 

. t = 85 I^.Uj. 1^1 ^ 3^-19^ V 4-LaaLaJI ^Jjudi) ^jc. —! “8 

. (j^ ^ ^^)jaii) oIa jjialj ^ 

LjLmI^ 201 6 :2l3:iji-4^l 

^^Llo^ 3^^-^ ( 7/3 “I” C/ ) ^Loil ^^i^ (jia-o:^ 3j^^^j ^4/ ^jALoiVI (J^ ^^Llo^ 3j)"^*^^ 

2Al(s) + 6 H 30 +(„^) = 2Al^\a^; + 3 H 3 (^, + eW^O,,, : .ibU. ^.t 

3j)^^^ V — IOOtTIZ/ t — 0 AJa^lil ^ ^ A-oiLo-a TTIq 1 A.I ^j^LoiVt 4j3a3 ^^juiaj 

4 L^\ 3^ 3^“^ ^ dulj JaxjJaj AIjIj AjullLai . C 6 3^3^ ^Loil ^^i^ (jia-o^ 

: jiii) ^ jjinii (jj-ij i AjiiLaii ^j^iioiv) ^tULaij ^ ^ ^^iaioii 3 ^3^ t 


t(min) 

0 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

mCg) 

4.05 

2.84 

2.27 

1.94 

1.78 

1.70 

1.64 

1.62 

1.62 


3Vm 


:^3judil .^LaJC.L 3^3^^ ^^^iLail ^j)jlx^\3U TTiijt^ A ^ \^\a (^jfljs^Axi 3^J C5^ ~' 

Icm 1 min ; 1cm 0.5g 

. .Wx>ll 3^^ ~ C_J 

. lLj.^l^i 3c.iijii 3^9'^ 3“^^ 

^.Loii ^^i^ 3_9i^^ C ^tllijujl ^ dj3ic.tlLaii TIq (^//3 0 ^ TIq^^A/^ S^iiLail djl-LoS L_Lai^l — c_J 

( m^j2 — - - • ^ ^ ^ Qi.^^ 3^3 ) ^ “ ^ 1/2 ^Oa^lil Ale. AjiiLail <ii£ 3 I y^ ~4 

.ti /2 ^tliLujl 4 ^L^l ^ ^ j^iioiVl Aij^ m^ 
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BAG 2017 ^j:tA 


iij'^ I > 1 ShA^jll 


t = 3min ^ • Vy = 


- X - : _1 I**"' (Jcrliol] Ac. ujJI /jl All ~5 

2.V.M dt ■ ^ ^ ^ 


M = 27 g/mol ^ jji®jlSU ^Ali^l 

2/“(aq) + ^208^~^aq) = ^2(aq) + (aq) 

'ZSOtTLL Ajxjuj qx^ V^ =■ 'ZOtTLL ci^*^ t — 0 

20 ^ajuakj 4 ^2 ” 0.2 TTLol/L ji ^jj 3j)Wx> V 2 ~ SOttiL 

^ ISOttiL aUxjuj ^ Aj£jaijj SjlUkx -4Ja^ ^ (jx SttlL ^5^^ cJ^ 

(J£juo1a 31 jJ) *l 3^3^ ^tJjL^ jl ^Ludiil U^* J'J ^Lo ^Ljal 

^ Cq = 0 . 02 s mol/L ( 2 Na'^+ S20^^ iaq)) Jji=>^ 

: Jill) (jljl Jc. • V^ JlSll) Jiic. c q1 i>>^\) 

. Jc-lilU I jQi^^l) CljV^)-3t-<Jl L_JJ^I ~1 ~1 

. Jc-lill) )1 a 

? (3^ JJIj ^LaI) ^Ljal ^ ^ )1La1 ~ _^ 

• SjjLst^l Jc-lij J Aik)^) CIjJIjIII ~2 

h/r . S 4 OI-/S 2 O 3 "- 

.S^ljtj<ill (Jolill 3 j£jJj ^)31 ^ajuj^ JaC.) ~1 

Lqj S^ljt.All Jc-lij l_u£I~l^ 

X = IOCqVe :^!)U11j Ja*j x J cj! -3 

• ‘5*2^8^ ^1 ~4 

.^Jc-lilll l/^j ^0 Jc-lilil A£.^)juall ~1 ~5 

^^jilll 11 a it — 40 j t — 20 .He. 3c.lilll Ae.^)judl) L_ijud^l“L^ 

. Aix^ o^j 3^^-^) ^ l>^3 ~6 

: AJlll) i— iLqJj^-aII 3^^ c5^ ^ 

. AHjjJal) Aju^\ ^jC. 3 j 3*^ (jl-^ (J ~\ 

. ^Luj jlc ^tljj ^ 3 AlLolX^yLAJ 

3jla^ ^ C /2 3^ 3^^ ^_iio 3^^^^^-^.^ • ^ C_SJ J <>X**Uai) 4 jLuJ ^ JIa 3:^W^^ 3 

* ^1^ Al.^ljt.Allj 3j)^*i^' ^3^ (^Ncl^ ~\~ H0 ) ^jj.^j)x^l) 

+ ’^^0~(^aq) = ClO~i^aq) + ^2^(0 

2 C/ 0 “(£ 1 (j) = 2 Cl~(^aq) + ^2(^) (2) (iaj ^ <iia^ J:^4^' - 

I ^3^ (33j (Jclioll ^ ..'^\l Lai 





16 ^ajbIk^I 
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iA ^A;uL^t : 1 SJL^^t 


[CIO ]{mol/L) 


CIO (aq) + 01 (aq) + 2 H 2 O'''- Cl 2 i^g^ + H20(i) 

• ^2^ Jc-lijil Jj. 1^ 3^^ ~l 
CIO ^j\ l^Lilc.1 ~2 

• ^31j ^2) Jc-li^l ^ 

ci^l (j-Q t — 8s Aia^lll ^ CIO ^VnxAil ~1 

. 0 = 30°C ; e = 40°C sJj^l ^j^ 

L_u£j l^jL^ ^1 (j^J Jolllil 4-L<LiL^I ^^)jaill 

(J^l t — 0 Ajailll ^L_1 jl*i^1 

. 0 = 30°C ; 9 = 40°C sJ^ j^ 

.(Jlc. ? C5^ ^4-1 — ^2 j ~2 ^ ^(^3^ (JjL^£i:iJlA31 ^lull (Ja 

. ^1j c-^KqMI ^1 LaIc. ^2^ ^ W lx\\l la3Uaj( ^ ( (Jc-lidll ^ '<ijk^\ (3^3 ~3 

.<J1 jLoull ^LuJl 3 ^^ J 3^J -lac-l ~4 

201 0 A9^ :24 

3 ^ Ajtlaa l^j c .Cq ^ 3 :^ 3 ^ ^2 C. 5 ^ IjujIjujI cJjLoj 3 ^ C.5"^ 3-^ 



. c SAjudll Ja^^Us <^3^1 

• ZTL^^ / ZTL i ^ 2 /^ Jc-lidl) ^ U^ Laic. cdjJilaJl 3 jaall ^JLolal) Jc-lidli ^JiLt-a L_L^) .1 

3 c. i Zifii^ AjtJaa ^^Jaioll 3 ^ 17 = SOttlI Jj ^ 20°C6jl^pll *2 

.J^judll ^ [ 72 ] = /^(t) [/2 ]c1j1j^ SjjLx-«J1 

.^^Ja3aaall 3^^^ ^jHa-ol) SjjLt-oll ^3^^ ~' 

.1^1^ l^Loia. Aij^)ia La^ /2^lil^V A-Laa.aJl Ac.^)juJl 
^)jai3 ?3^3^^ /2^lil^V A-Laa.aJl Ac.^)jaill ^j LT^ ^ Qj^ ~_^ 


^ IOOtti/ ^ 3 ^*^ (^ * c20°C ^-^^.31 aic. ^ 3 *^^ cj^ 3 ^ ^ a^L .3 


.(^311 3 ^ Aj3a3 3 ^^^^^' (_P) ^ 


[/2] (7717710 V^) 



j ^L^l Ja^ Jj ^)iaLall ^.Loll AJajujl^ 3 -a£j 

jlj [ 72 ] — (t) *(2) 3W^^ 3^ 

^ 3 ^^ (1 ) ^aix-all 

3 -^ 17^^a^l AkL 

^jj 4 80°C J] ^^3^^ ^3^ 4 ^ 

4Lii^ A^ojujjlj [ 72 ] = h(t^ *’{^) 3^^ 3^ 
. 3^Ludli ^Itjoll 

^^tllLujJ liLa ?^JjL^l 


.4 


.5 


17 ^A^:Il4^l 


nourguita@gmail.com JLj>^I 














































































































BAG 2017 <^0114 


iij'^ I > 1 ShA^jll 


*25Jj>4:JI 

; aJIjJI Aljisca]! ‘ ^ ^ j ~2 ~2 i— 

(C//3)3 -C- Cl^a,) + = (CH,), -C- OH^i^ + + Cr^i^ 

{acetone + <^U) c> 80 ml 150 ml jA^ ^ ,aMj\\ ^jiaj Jc^j^' JJ^' 

^l^)^jj (^1^1 .ixj j g—lujLlq cJ^jA jW^ . 0,10 molfl 6 jAj^ cJA^ “2 “2 (jx 20 mlj 

: ajIUII JjL^a^ c^Lud^l 


t(s) 

0 

30 

60 

80 

100 

120 

150 

200 

o(S/m) 

0 

0.264 

0.412 

0.502 

0.577 

0.627 

0.688 

0.760 


^ t — Os Ajc^j,ixjc^ aA^LaII liLol ~1 

. (Jc-li^l (JjA^ (J£j^ ~2 
.X O" jill A^Ull 6 j 4^ ^VnxJ —3 

* 0 ^ 3 ^^ ~4 

t = 50 s aJo^IS .lie. Ae.^)judll L—Lot^l ~5 

. t(^Oo) He. ^ ^l2il( A-<^ L—Lud^l “S 

.Je.liill c <iK^\ aah .^1^ ~Y 

A(Cl~) = 7,S mS.m^/mol , A(H^0'^) = SSmS.m^/mol 

2015Ljl^l^.^b <26 

^La]l (/2iMCL'^ “I" 4^2 O 3 ^ '■ C)^ 

Jj-dl sj^JJ ^jJJljjk^l dlljJj^j^ Jjia-a fjA Vi = 48 O 771 L l. a>^ t = 0 Aiiiill ^ . (^H'^0^ + C/ ) 

^iaij . C 2 = 5 mol/L JJ- 4 II sjj^jj jjK JjLa.x V 2 = 20mL ^ Cl = 0.5 mol/L 

+ 2H30+(„^, = S(s) + S02(^) + 3H20(„ ;yai a^UJL ijUll Jj^l 


. .Wx>H (JelilAll .^1^ ~2 

A^Lill (JiA-ollj (J£judll (J^ 2^3^ A^^A^ A^Lill ^je. AjuIUa ~3 

















































































BAG 2017 


: 1 SJL^^t 


2014:X-4-Lt^^j^>^ : 27 

^ Cq = 2 X 10 ^TTlolJl C5^ ^L>^ “ 2507TI/ C5^ UxjJaj 

^Ijj ^1 . 772 — 0.5^ ZTi(^^'^ O^ Ajclafi AjjIj Sjl^)^ ^ UijJal 

Zn( 5 ) + l2(aq) ~ (aq) ' Jc-l^ij ‘^j^'j -^J^' 

:^tj]l JjiaJI Jj. jL^a^l 1 Vi ^ 4 qV\-v ^ djlia^ (J (JjjI^ ^jc. AjuIUa 


t(x lO^s) 

0 

1 

2 

4 

6 

8 

10 

12 

14 

16 

aiS/m) 

0 

0.18 

0.26 

0.38 

0.45 

0.49 

0.5 

0.51 

0.52 

0.52 

x{mmoV) 












. A ^^1 A^Uli C3:^^)^ CJ^ cJAjutLo liLol ~1 

- ^IjUjVI SJiLJl L—Loi^l “2 

^Jc^lijll Vj-1^ 3^^ 

. X ^^^lolijl) (7 Ajc. ^1 A^Ull SjUc. l_u£1 — ! “4 

. X = /"(t) .(3jljudH JjJi^l “S-^ 

. AlLc^ ^ Jcrli^l ^ O^j ~5 

. ^2 “ lOOOs J ti — 400s (jjlla^ill ^ Jc-lidU ^ 4c.^)jaill 

. Jc-lidil 4 4c.^)jalll Ijj^ ^)jal^^ 

Aj- = 7JmS.m^/mol . ^^^ 2 + = 10.S6 mS .m^/mol . M{Zn) = 6SA g/mol : 

2008 ^b :28 uJ>4:iJ) 

c^i.wj (^'^1 QXi 33 JLac-VI a k^“\ 

^^LaII Cy^ ^ a-A\ i^ljjal ^ 4 C5^ “ SGing ajIj^ i» x\\ Uaj^)juj ^ ^LaII 

A 3^^^ 3^“^ 3:MA^ aLl^jI .^xj '^j 1^ — 30 ml ^ *^‘^^3^ 

Vm = 24llmol i M(Mg) = 24 g/mol :CjL!^ 


,A^ L^jua^lj Axy^ ^l^j (^^UaiAll jlxll 3^"^ ^^<uujJ Aij^)ia31 ^ JLo ~1 

• AS^LouJI djl^ljjll ^1 1 x\c. ^IjII 3^^^^ ^aaIaII i^\I 3c.lijll ^^Ix-g l_l^1 ~2 

. Mg^^/Mg . H^/H^ 

jill 1 ^j\c. djLujl^l JjJi^l Jlcj “3 


t (min) 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

Vh, (ml) 

0 

12.0 

19.2 

25.2 

28.8 

32.4 

34.8 

36.0 

37.2 

37.2 

x(mol) 












.JjJi^l ^ 4-LojVI ^ X Jc-lidll ^JiSj ^ ^tliijujl ^ 4 Jc-liilll V3^ “( 

. L-JjujIA^ jkAiJ X “ A 3,3'*^L^ 

. t = Omin '^L^\ ^ cJc^lijll ^ jjuo 


»3^**^**'^^^ ^LaII 3,3^*^cA- 3^^ 3^3^^ ^tHiijujl 4 gH — 1 ^Lijl^_i]i J^iJuo^A ~4 
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BAG 2017 


: 1 SJL^^t 


Vq = IOOtti/ 1 >i^Ij 4 ^Ij (Jc^lij jAj cJ^VI cjI^I^Ij ^jj^^jjL^l Jjl^L^I Jc-lijll 

0.089^ IajjiS aJI Cq = 0.01 ttloI/I 6 j^jj (^Ncl^ + OH ^ ^ 

.Iq = 100m/ Jajo^jll J . M = 88.11 g/mol : ^ajM ^111 C^Hq 02 l^'^^ 

C 4 // 3 O 2 "I" OH = C 2 // 3 O 2 H" C 2 H ^0 I Jc-lidll ^ 5 !^ 

A.^^^1 S^)juoL^ .^xj ^)juj^l 30°C «lic. IIa AjuIIiaI 


t(jnin) 

0 

5 

9 

13 

20 

27 

a(S/m) 

0.250 

0.210 

0.192 

0.178 

0.160 

0.148 

x{mmoV) 








: ^1 Laic. ? JAjc. jiH i^ulaUH ^j^Ijjj 1 iLol ~ 1 

AC 2 H 3 O 2 - = 4:.lmS.m^/mol , l;va+ = SmS.m}/mol, Xqr- = 2QmS.m}/mol 

.dj^^lilLcU L_Lud^l “2 

. ^x\)aC.VI L—Lud^l ^ Jc-tllil (JjA^ ~3 

t = 0 A-la^Jll ^ Ajojil) A_ilaUll Gq X — CqVq X —^- :^Ij11 ^^XxSLj x ^jUc. ^j\ dujl “1 “4 

(To-af ** • V • • 

. JoliSll Jiic. A^jill A^lill oy = 0.091 S/tTIj 

.^>uL A^jj Jt^X = /(t) 

.1^1^ A1j(^ ^ Jc-lidll C O^J ^ 


t = 10 mmj t = 5 mm : :uo ^ Joli:iil - ji 

.(^il JaC-l ? A£.^)juall ~ 

• t = 20 mm A-kalll :uc^ J^ S:i^l jlA\ jil jaVl laol “5 
:cjjL^ 100 m/ “6 

- ^WQ^\i ^LaII A-ia^ .1^1 ^\ ^ ~\ ~ 


. 40°C ~S-^ “ 

.G—LujLLq lauj^ij aJ) g 40°C ~C~ 

.Ia^I^I (^Ludll ^ w (J^ ^jIaII ^ w ix^\l Ijqj^ ~ 

2015 OLui^l^ 

4 I^^Wi ,ilo (-/^S^"*" 01 ) ^LaII lSj^^^ 0 ^ ^^^Jajll AjuIUaI 

6 j^jj <^LJ) jj^ Jji:^ (jx V = lOOmL ^ cijj'^ ^ “ 0.654^ t = 0 

0^3^^ jj^ (^iixLiill jlc. • JJ3L^ dulj Jajujjll U’ ^ C — 0.01 mo/// 

. P = 1.013 X lO^Pa -kiujallj i9 = 20° C sjj^l ^ 
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BAG 2017 


iA ^A;uL^t : 1 SJL^^t 



Zn^^/Zn i H^0^/H2 -d ^l<ii<ll JoUjII ^jiLstx -1 

. (^J£jud]lj C.5^ l" AjjjI^^I ~3 

. Jolijil ^^)jaill ^jc. —1 

: J£jaillj Jc-lijU A£.^)jaill 6 jL^ ^Ij£ ^1 U:^~M 

P dVu 

.(^li:i]l 0j>ll ^ V ^ . Vyoi = — X 

. f zz 0 Aia^Ul Ale. Jc-liHil ^ Ae.^)juall Uai^I 


Ajuj) -Ji 


timin) 


, 4 \\i ^jjd^ Ale. H^O ^.lil^l Ae.^)juj 2^411 

. l)-^ j ~4 

M(Zn) = 65.4 g/mol ^ R = 8,314 (SI) ‘ PV = nRT 
2016 tjji^l^nbJ t31 

1 ^Ij (Je.lij (33 j (H^O^ ~\~ Cl )(j^j^A^l (Jj)\"\A (Jelijj 

. Al ^'^ 

^ 17 = GOtTLL ^^ic. ^jli4 (jjlU ^ dsLii^ ^ 772 = 0.81^ <1^ t = 0 Aia^l ^ 

^le. ^IjIaj S^^lAjudJ ^^LJI (^iiu . C — 0.18 7720/// ^>aA^ 

^1^1 ^ajuj^ 1 n 1 jW 0jtllll -4 qV1-v ^ l " \\ 1A-v\ 4 "V J c.5^^ L5^ ^^Aa 

:^tllt ^Ua^I djjiL^l ^Ua^I J• 17^2 “ f (l') (^UaiAll jUl5) 

2 Al (^ s ) + ~ 2^^^^(a(7) + + 6//2^(0 

.(Je.li^l ^Jj^^LolaII (Ox /Red) (jAl^liyi ^j^^IjlaII lA1£1 “1 

. ^1 jAi^ll Jolijll ^Jiill V j^ “2 

- ^\i ^ ^TTLUX ^ A^<u3 A^ — C_J 

^te j x(t) (Je.li4H ^^yLst]! A^ ~1 ~3 

■Vh. (t) ^Ull 

Ale. ^HiIaH ^j^jj.^^ 1 jle. ^VnxJ — 

. Vf(H2) c>li:^l 

Jelllll O^j (^liaiAll jle. ^1 ~ _^ 



dVHnit) 


dt 


; Ai^^Lstllj t 4 Ia^WI (Je.lijll Ae.^)juo ^1 ~1 ~4 

. t — 300s Aia^Ul ^ Ae.^)jull L—Loi^l — 

VM = 2AL.mol-^ ^ MiAl) = 27 g.mol-^ 
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BAG 2017 


^/\JtjLjUii : 1 SJi^jii 


:32 oJj^i 

^jJaj i'ZS^C 0"*" ~\~ Cl ) ^L<J1 Cj^ (JjL-aL^l AjuoI^J 

ji j cijj'^l ^ja ^ . Cq = OAmolJl jjK o^Vq = 7Sml ^m = O.Sg aiM AjJ^\ 

. (^ILdl (jl^l Cy^ 1 '\'\\^^ 4 qV*^-v l" \\ ]A-v\ AjujtLdI JnxjJall i JaxjJall 

.JaxjJall ^ ^ JaC-l ~1 

. Zn^^/Zn i // 3 O +///2 :c^ u' ^ “2 

. Aa-All (Jc-lilAll Cj^ ^ Vj«^ 3^' ~2 



aJILq Cj( jl6 j^J u^ ~4 

:* (P-Pq)^ , , t 1-.‘tl .-v ^ 1 .t ^ 4 t 

c n^ X — -Jolij]) ^aLs (JI ~l 


RT 


V — 250772/ 6 ^IjujVI -laxjJaH jA Pq 

, > r. Pf+f 

0±UjjoI ^ 

.^1^1 iaxjJall Py:- . tly 


^ ^/ + ^0 4 . , , . * 

P =- : Mli t = til ^ L>P“^ 

2 " /2 ^ * 


:33 

-liauud^VI 1 


^ t — 0 AJaaJll Ale. Jc-lijU 4_L<iaJiJl Ae.^)judli L—Lud^l 

Ae.^)juj ^tliijujl 

M(Zn) = 6SAg/mol , PV = uRT , R = 8,314 (SI), 

2009 

^Ic. 10/ Aju ^ n^j>Ai^VI ^.LaII ^)j1 ^1 ( (1017) ^ 1 1 ^^C5^ AijL^aL<ll 

. Vm = 22Al/mol u:i^<^'-i^' oAajJiH ^ O 2 c^'-^ 

. 2 H 2 O 2 = 2 H 2 O + O 2 : ^U1 ^1a31 c^KaU) ^a^ -1 

. c = 0.893 Tfiol/l : jA ^ n> ^.I aU 3^3^^ 3^ U:^^ 

. IOO 772 / ^3aL<l( ^La 13 (3-<^J ^ Ij^xAi^yi ^LaII 17 1 ^jAaj~L^ 

. AjLixJI ^3^ ^^^jCLuh L 

. C^ = 0.1 TTiOl/l •j^ ^311 3^3^ U^ ^ ^■^>^11 ^VnxJ 

(AjLIxAq^ ^ Alajuol^ .^Aa-<J1 2 O 772 / Ij^lc. (1017) AiLudl) A^tlll ~2 

. = 38ml : jA 3 al£jll o^c. (-aLja^ll JSi Cq = 0.02 mol/l aJ j^jj (jJa^a^l (/{"'■ + MnOj^~^ 

: Jelidll aI^IaH (AjI^UjII ^1 LaIc. S^LscaII ^AaIaII — SAjlu^I \ Jelijll L_u^l ~1 

MnO^~ jMn^^ JO 2 I H 2 O 2 

A5jL<aL<ill 3 A >31^1 jjj 3^ J ^ n^xAi^Vi <^311 ^tULujl ~4J 


^ *jjj' 


lUll 


22C;a^I 


nourguita@gmail.com i^VijI^tVf oj^JI 



























































































BAG 2017 


^/\JtjLjUii : 1 SJi^jii 


201 1 ^alj t34 

• 2H202^^^^ — 27/2 ^JLcilal! ^Jc-lijll 

IAJIIII JjLuj^Ij illjujVt .(^Ludll (JjVill 4_iiniajll JLs^VI A .1 

^ 1/ ^ ^ 2017 ^^JA^uai£) ^Lq 1 ^j\c> C_u£ ^tlLi 5*0 ^Uill (jx SOOTTLI ^jl^ ^JJJ^ ® 

*( “ 22Al/Triol^j^\ ^ ->>^^ 1 jjill ^ jl^ ^ 10/ jj^ ^ 

. 50m/ - . 250m/ ^ 200ml i lOOmh 50m/. ^jL^ • 

.250m/4ixjai - -o-" ^Ujj 10m/ t SmU 1ml cijL^U - 

• C' — 2 X 10 ^ TTiol/1 cjLi*-xi^)J) dslixLQ^ (Jj)\^.o • 

~ .98%3^^>a 3I du^)^l *Ojj^ ~ * • 

Lij ^1^1 l_i1L ^ (A, B, Cf £)) ^j» cjIcC 5^) itljujVI ^15 

.s^ 40 Sq (j-Q ij' 200ml S i V 

.5* 

^^\\yxi.\^^\ ^LaII .{Jc^lijll Vj«^ ^5^^^ *2 

. 5*^vruAil ,Sq (J^jL^-aU L-Lud^l .3 

^.1^1 jjuo aIc- ^jWj 1 nx^ L_fl^ijJaJj i S (Jj)\^^\l \ (J£ •A^Ij i LuU 

: jai Jj^l 


D 

c 

B 

A 

Aj^j^[ >J 

2 

0 

s 

1 

(;j;L) ^l V-jll 

48 

50 

45 

49 


SO 

SO 

SO 

50 

(jjlL) ^ 


? AJaLuj^l Go yla Uai^I jA Lo . 1 

A^LJI ^LaII ^jJajJj ^^^ic.lijll Jajuj^l Qjd IOtTLI 6^1aLq 4-all^^ dilia^ A^rA^lj .2 

dj l^)iaa Aildalj^ AjdoA^-All djlAit-LG^ S^Lat-dl <AaC. a 1 dll^lj 

? ^-LaII JLoJiIijuj) i^yA La • 



Adl^) djUiadall ^ajuj^ S^L*-a31 I 1.** .3 

(-2- J^t) 

.Ac.(J£j AA^ ~\ 

S Jjia^ j:J^J^' uW^' c> ^j' “M 

•5'q ^cHiujI .^Lae-All 

Lq AEjUaLq ^jIiiaII (2a ~_^ 

(^5^^ (2.^uudX 


23:^^i^i 


nourguita@gmail.com JLj>^I 










































































































































































BAG 2017 


^/\JtjLjUii : 1 SJi^jii 


t35ojj^i 

Ai^^l ill 1 Ajl^L^ dil^j^la — H 2 O 2 II .\uj>i^j^)^ (JjW^ ~ ^ n^xAi^yi ^Ldl 1 

^j-Q 10/ ^5-3axJ A££aj .IxJ ^ IJ^ jkAi^yi ^Lall 1/ ^1 i (1017) ^^JJ^uai£l <iLo I ^t^l j n^^ll ^ ^jjjl-^ C5^ AiL^aLoll 

• “ 22.4 I/ttloI (j^Uaill jj^\ ^ O 2 ^1-^ Jl^ 

. 2//2 02(^q) ” 2^2 ^(0 "I" ^^(g) * ^\i> ^,L11 ^I3ill c -^K^M I “1 “1 

.^^i±auai£VI <il-<ll c-^K^il ^JiSllI cJj^ l_u£I ~ ^J 
^(^ 2 ^ 2 ) ~ 0.897710/ <Sjl:^ jjI ^ c-L<JI S^Lq ^ 

^p3 Jj MT 1 O 2 'jy^* *^-^11 Aijud^l t — 0 aJsl^UI Aio AIjIj 6^1^^ .He. (Jc-lHlI 4 juoI^.^ ~2 

^l^l ^^ic. Aillk-Q HjUiiJ He. Jjl^^ll ^ ^^IjIaII ^(^H202) .X^l ^LJI 

: l-Ji2JI 


l-Ji^ 


2-J^ 



t = IO 771/77 aJh^UI He. IL-bud^l ^ ^ 1 X ^1 ^Loll ^lil^l Ae.^)juj i^^^e. 

Ia^UI ^jjdH He. (Je.lHil ^j.^^^11 Ae.^)juall ^HILujI 
.IhI^ AILoH JiJL^ ^ Je.lH3l c <>x.,^i (j-Gj 

4 3^^111 (JjH He. ^ 1 i^jkAi^yi <iL<JI g.U*i^l Ae.^)juj .^.l^j HjI^^x S.^ MTi02 ~3 

:2-J^I c/ u4^' C5^ t = lOTTim 

.Jaljoi^l C_jI_^ ^^^H^juaSVI ^I-a 3I ^lil^l Ae.^^ ~l 

? 2~ Jl^jull aIajcLouII 3^ Uai^I A-L<^ La 
?(Je.lH3l Ae.^)juj 3 ^uai^I ^ 

2014 ^b :36 

. AHIHlSI Lllle.lljL^I ^)3a-Qj AIajcLouII 6Ll<J3 031jl^ ; AJlSIj AaaAI H 2 O 2 ^ ^LaU 

A i^\l A3.^ljt.Al3 liSj ^Ldlj ^jj^jai£VI 4_5^l-^ Ij3^* Aj.^Ijl 1I Jaj^)jai3l Ia^ ^-^Kq n ^^^H^uua^VI ^I-a3I 


2 ^2^^2(aq) - 2/^2 <5(0 + <^2 


( 5 ) 


24 
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BAG 2017 


: 1 SJL^^t 


1/q = IOtTI/ C5^ ^ i AjujI^^ 

. AIajIj t — 0 AisL^Jll Aic. l^jtjJajj lSj^^ O^ 

(27/3O'*" “h 5*04 ) Clu^)^l Cljl^)iiaj G <ijx>alj jLllkl ^ t cJ^ 

c = O.lmol/1 (2K^ + CT 2 OJ ) cijLqjj£ 

~1~ (3ia^1 ^ W \^\\ ^JJi^ 0^131 c.5^ 


(Jc-lij ^^Lxjq ~1 


3H^O„. + Cr^or,„„, + 8 = 2Cr^* 


Caq) + + 15//2^^( 


. (Jc-lidll SAjai£3U ^jjlnijL^aill l_5j£1 ~\ 

.(Jlc. ? (Jc-lidll IIa ^IjJC-l l)^ ~4-^ 

, 3io ? ^ Ajq^ C5^ ^.L<^1 ^Ljal 3^3:^ cJ^ 

Vq ^ ^ n> xx i^ VI J j\^x\\ [^ 2 ^ 2 ] 3^ CJ^ 

^jx 1/ 3^ : 101/ 1^ jlc. G_L^ ^ ^ n^xxl^V) ^.UJl l^-lA -^1 

. ^j^^Uaill ^j3a^)jud]| O 2 3JT^xxi^yi 3^ 3^ 10/ ijp U> ^.L<J1 

. ^ ^ ^ . 31 ^ ? 3 ji^^H iia 3 ^ 


^VE(ml)\ i j- 


“^ifRTTh! 

I H- -- I 




in piLiJ" ijnL-’i;^ 3 ■ 

I ! I ! 1_I . ! ■ ! ■ r _1__ 






~i~ I"-—j— — 


_L_|_t-1 -i-|-p>^4^_|-1 -i-j-|-j-1 -Li-;^ I -j-|_LlLn 


IiIEL n_LJ__j_ _L 


'^:n4± 


,j„L..|—I-f—|—}—j-f—I T~~l-i-i-|-|•~I~••.-{~~r~ 

_1_|_UL_ _:_! I_i_ _i_ 1_4_4_ . .:_i- _i_!-4-4- -^f 


.31^ ? 3jl^^H iia 3^ 

2 ~ 3^3^^ C5^ L5^ ^iLojc-VE ~2 

• tiy 3^^-^^ ^ \k^\ 3^3 

. V^ ^Vaj ^.lilkV 4A£.^)jaill sjL^ ~cj 

.He. ^ A-l<i^.^ 1 Ae.^)juall 

3i^31j 3U . t2 = 6005 J ti = 2005 : 


.31^ ? 


100 200 300 400 500 600 700 


Vm = 22AL/mol : 


i3T 

^aHj 6 ( 7 / 3 O'*” “h Cl ^dq ^3J1 CsC03j'^^ 3^>^^ ^SE^3^^ ajuIiIaII 3^1 3 ^ 

CaC 03 (,j + 2 // 30 +(„,) = Co2+(„,) + C02(^, + SH^Of,, : wai cfcM u.u^ 

* ^ 3 (JIl^^l . (JjLbU^i *^3:? 

. Cq = 0.1 mol/L:4^ t-iiS ^.Lall jjK ^_y^^ »jjj^ • 

“'*> <• Ajl^ljll iW^ ‘ ^La . ^j)j 1 iill£]| Cjlj^^}£ ,,'/. • 

. 200ml ( 150m/ < 100m/ : j2.l^ - :cjl^U.jll • 

. i . 20m/ i 10m/ < 5m/ il^iu-u “ il > ^^La ~ 

. V = 200mL c = 10 mmol/L sj^jj j^jj.:i^l jjK V jl:^ 

. (Jjla..all l^A ^ ~1 


.^>2.^1 ^ 0.4g lAj.i3 ^j^l£ll .IjUjjj£ tjx Ali£ “2 
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BAG 2017 <^0114 


iij'^ I > 1 ShA^jll 


- A-v j\\\ ^g.1 ^ 3^^ ~ 

. luiauii AjuIUg cJ^^ ~3 

. A^^ ^^Jc-lijll Jnjuj^^ G ^.^Ull L_L^1 ~1 



. t = 0 A U-vWi JUC. 3 AjC.^ 1 A^Ull (J^G—Lol^I 
t A JUC. ^Uc.^1 ^UlaUll 6 jUc. cl)^^ dl^l 

. s/m ^ a (7 = 0.425 — 290x : aS^Aj 

^nW Cy^ 1 VV1^x^ AiLuJl Ai^LstSl ^1 ~4 

. [// 3 O + ] j [Ca^ + l Jl<u gnWUti J -! 

nW l^lUnjujl ^1 L^J Ac-guo ^^)C. 

^Ja^j t = 0 gii!a:^i Jc-lidl) ACrgoil) 

. gi jW ix^ll 

jlg^l (JxLsJl Lqj 4 giJOguJl 

A .^3_92dll L—Loi:^! ~6 

. gmaa-ol) 




- A ^ LuaJ g^3 ^ 

C = 12 gjmol ,0 = 16 gJmol,Ca = AOgJmol, 

A(Cr) = 7,S mS,m^fmol ,A(Ca^^) = 12 mS.m^fmol, = SSmS.m^fmol 

20^4 :38 

^AaL 6 ( 7 / 3 O'*" ~\~ Cl ^dq A^juall CclCO'^^^^ ^j^Ludll^l AjuIUaII ( 3^1 

CaCO^^^-^ + 27 / 3 = Ca^‘^(aq) + C’ 02 (^) + '^^20{d '• 


L-LuoLLq ^t-AjoiJ . j^jA 2g C Cy ^ ^ L5^ ^jJaJ 

4 ^Jajujlgj 1 £ j\c. A^^Lst-G dixJ 4 <ailkx djUaaJ Aic. g^JaLcill Vc02 A uai^I 

. ~2~ J ~1~ gJ^jklU g jj W lx\\l dilaoli 4 AjL^aL^ 




(Jc-li^l ^aSjI VjA^ 3^^ ~1 
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BAG 2017 ^j:tA 


iij'^ I > 1 ShA^jll 


dj^ [//30'''] — C — —^ 6j4*^'-? 


VxVm 


(aq)' 


iijUil 


I~1~ (^J£judi] ^ W \^\\ ^LqJC-V^ ~3 

. V -lajuj^l ^ C Qjd !>l£ ~1 

. (Jc-IiIaII ^tSUjujlj (Jc-lijll A^l^_l31 A 

[ 7 / 30 ^] — 2 ~ ^ [ 7 / 30 ^] = /^(t) ^ W 1 a\I ~4 

. t — 80s Alo (Jclidll A-Lx^.^) A^r^^joil) 


. AiiaAI ‘^'^j (Jc-lidll c *<ijk^i ^.W iaH 

Vj^ = 24 l/mol 4 Mca = 40 g/mol 4 M^ = 16 g/mol 4 M^- = 12 g/mol : 

2016 :39 ^^jji.4mi 

^Ij (A/^d"*" “h OH ) A C /2 (Jc-lij ^La 

• + '^0H~(^aq) = ClO~(^aq) + Cl~t^aq) + ^2^(0 

l^LutHuil (jj^LIiill (jJa^jjjill dlljj] Q^Chr} '_a_)*J ~\ 

. °Chl = Cq. : u' oh • t> -^'j j^ j u>a^M 

j^l j^ Cq j jA Vj^ = 22AL.Triol ^ 

Cq jA CIO duj^^jn^II JjljjudJ 6 j^jj 20°C Sjl^pJ) -Saj^^A^I cJ:^^ (^) ^~2 

^j^Ij jJl ^JJ (j-Q A^I£ AjIaS L J l/^ = 'ZuiL . C^ J^-<11 6 j^jJ 4 Ia^Aajj (, 

iaJIiII AJ^Ij«-a11j ^aajj ^Ij (Jc-lij (33 j I 2 (j£juoj^ 4 ^x>>A^ )axAij C-/^"*" ”1” 1 ) 

{,( 


CIO ^aq) + 2/ (aq) + 2//3^^'^(aq) 


- '^2raa^ + (aq) + 'iH-.Of 


!(aq) ' ^•' (aq-) ' ^'■^2^(0 
^2^3^ -ijtjdllj sj^jj (^ 2 Na^ + 8203 ^ ) (JjWa 1 (Jclijll (J^jujIaII 

V^ = 20772 / ^1 jk^iA^I ^ CJ3^ <^-ajuol£ C 2 — 0.1 TTlol/l 

. (S^ 0 e^~/S 203 ^~) J ( 72 //") :» (Ox/Red) c^Uliill ^ 

.SjjLjlaII ^AaIaII ^L^jl — SAjoi^I Jc-lllll ^^IjtA ^ ^L^jVIJ SAjoi^^ ^jjlliA^aill (j^^ljLAll G_u£ 1 ~l 

^ C2XVE .f . 

• 0i = —— . J 

ZKi 

. °C/l/J Cq ^ Cl G_Lud^( -- ^ 

Ail^^LstA 4 ^Ij l 3^J c4^q**n ~3 

A^Ua^I 

^jl jjji Jiaj. 

A-^^( AsuIUaII qc> (3^3^^ aSVaj CIO 

A^^^l (jjdiiJ Ij^jk^^ (J^L^ ^^La 3^^ 3 /^^j)aM 



2^/0 (aq) - 2C/ (aq) + 02(^) 
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BAG 2017 


^/\JtjLjUii : 1 SJi^jii 


^ A^judillj 4‘0°Cj ^1) ^ ajjolIIIj 20°C .Hc. (A) ^ 

• t — 0 ^ \\i ,llc> ^jjL^I 

? ^Lull (A) cJ^ >010 ^j)(^)^ (^) lj.v^ tlnjjjl “1 

,Al^ j£j ^Ijaullj t — SOjOUT ^ L—Lul^l ^ iClO ^jl^^jill A£.^)jaill C_L^1 

?2ciu^ liu 6 jj^iSii jjii - 

i40^3j>4J 

• (^Nu^ “h OH ) ^jJ>^j)jk^\l c.5^ ^^2 cj^ ^U^j ^aix-0 ^Lo 

;^UjV) ^1 (CI 2 /CI-) J (Cl0-/Cl2)^ J ^1^1 (Ox/Red)c:AA^\ J -1 

J mjA\ 


• 2.CIO (aq) ~ ^Cl (aq) ^JLciLJI <>.(.-^Kq**n ~2 

_J c (J^L^ ^,L<1 5*^ 0 ^ ^1 ” 20772 / is^ (Jjjk^^ll (J^i Sq ^aaj (Jc-lidll AjuIIaI 

A-la^lll Ale. . ^ 5*^ ^j-o i C'^ — 0.1047720//L CIO ClujjKjn^\l .ijl^joiJ ^l^>-<i 10 

Co^^ S^^^Lul ( AulI ^ 4_5^ dillj^^£il l)^ Aaa£ _a.jAj ^ ^^-uH t — 0 

jit A-L<i£ cJ-*^ t P laxjAal) AjuIAaj . ^Jc^lAlU Ja^j 

Ai^^^aJl ^ aIxjAj J aIjIj 1^jqr^ T — 296/C Sjl^pJl a.^U11 Q±^ujiS^\ jlc. a ajjuAIIj 

. PV = nRT, R = 8,314(51) :J^,.Vg = 27Sml c:4^ 
,i _sLjaAi ^LA! Sq Cq 1 ^ S'^ ~i 


Ai^^^aJ) Jc-lijil XjYiax C5 ^ A.^^ 1 Jc-lij JjA^ (J£jA~l^ 

^1A1jV( -laxjAall A-o^ Pq . X — - —~ * SjL^lj Jc-liUll ^1 


RT 


RTXr, 


. Pf ^1^\ = p^+ tii^in^ : SjUllj Pfji^\ u' o^ O^V) jl^lj 



^ P = ^^ ^ : (j^ t = tij^ Alo AjI -6 

. tly ^tUljujl 

^^laju CIO ^lillA.l Ae.^)juo J ~j 

** t. tti . 1 t ^ 

AJaaAi) Ale. \a Uai^I p^ V — - X - 

' RT dt 


.t = Smin 


jJjJaaj] CI2 ^-»'>*~» jA La ~3 

iaj^>Ja]l Sq jL^I Jjla_a]l (j-a jal 

T = 296K jPo = 1.02 x lO^P 
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